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We perform an updated fit to LHC Higgs data and LEP electroweak precision tests in the frame-
work of the Standard Model Effective Field Theory (SMEFT). We assume a generic structure of
the SMEFT operators without imposing any flavour symmetries. The implementation is released
as part of the public global SMEFT likelihood. This allows one to fit parameters of a broad class of
new physics models to combined Higgs, electroweak, quark flavour, and lepton flavour observables.
I. INTRODUCTION
After the discovery of the 125 GeV boson [1, 2], the Higgs searches at the LHC have turned into precision tests of
the Standard Model (SM). The SM predicts the coupling strength between each fundamental particle and the Higgs in
terms of that particle’s mass, without any adjustable parameters. Beyond the SM (BSM), however, these couplings can
be modified, therefore measurements of Higgs production cross sections and decay rates may reveal the fundamental
theory underlying the SM. It is beneficial to describe Higgs coupling modifications in the model-independent language
of effective field theory (EFT) [3–5]. Assuming new physics decouples, that is to say the masses of non-SM particles
are parametrically larger than the weak scale, the relevant effective theory at energies E ∼ mh ≈ 125 GeV is the
so-called SMEFT. That theory has the same particle content and local symmetry as the SM, but it admits interaction
terms (operators) in the Lagrangian with canonical dimensions larger than four. The Higgs data can be interpreted
as constraints on Wilson coefficients of the higher-dimensional operators.
Advantages of the SMEFT are not restricted to LHC Higgs physics. The theory offers a universal framework to
describe a vast spectrum of precision measurements performed in weak scale colliders such as the LHC, Tevatron, or
LEP. In particular, it is a perfect language to describe the so-called electroweak precision tests, that is accurate mea-
surements of Z and W boson properties. A straightforward observation is that SMEFT operators may simultaneously
affect both Higgs and electroweak observables. Therefore it makes sense to combine the two sets in order to increase
the constraining power of data [6–16]. This work represents another step forward in this direction.
In this paper we construct a likelihood for Wilson coefficients of dimension-6 SMEFT operators using a large set of
Higgs and electroweak observables. Compared to previous analyses, the main novelties are:
1. We do not impose any simplifying assumptions about the flavour structure of dimension-6 operators. This makes
the analysis considerably more difficult, but the advantage is that our results are more general. The likelihood
we provide can thus be used to constrain a variety of BSM models [17] beyond the U(3)5 or minimal flavour
violation paradigm. In particular, it can be applied to models addressing the so-called b→ s`` anomalies [18, 19],
which must always involve a highly non-trivial flavour structure.
2. All code employed for our analysis is open source. This allows the community to scrutinize, reproduce, and
modify our analysis, e.g. when new data becomes available. We follow the standard Wilson coefficient exchange
format (WCxf) [20], such that our results can be easily imported by other analysis codes.
3. We include the most recent Higgs signal strength combinations from ATLAS and CMS based on up to 80 fb−1
of the Run-2 data [21, 22].
Simultaneously to interpretations of high-energy collider data, much progress has been made on the front of low-
energy observables measured at energies well below the weak scale. In Refs. [23, 24] a treasure trove of such data was
recast as constraints on the flavour-generic SMEFT. Moreover, a public code smelli∗ providing a likelihood function in
SMEFT Wilson coefficient space was released [25], based on the flavio observable calculator [26] and the wilson tool
for running and matching Wilson coefficients [27]. Besides electroweak precision tests, the code includes information
from quark flavour physics, lepton flavour physics, low-energy parity violation, and other low-energy precision tests.
∗Electronic address: adam.falkowski@th.u-psud.fr
†Electronic address: straub@protonmail.com
∗For details, see https://smelli.github.io.
ar
X
iv
:1
91
1.
07
86
6v
2 
 [h
ep
-p
h]
  2
0 J
an
 20
20
2QϕD
(
ϕ†Dµϕ
)∗(
ϕ†Dµϕ
)
Q
(1)
ϕl
(
ϕ†i
↔
Dµϕ
)(
l¯γµl
)
Quϕ
(
ϕ†ϕ
)(
q¯uϕ˜
)
Qϕ
(
ϕ†ϕ
)

(
ϕ†ϕ
)
Q
(3)
ϕl
(
ϕ†i
↔
Dµ
Iϕ
)(
l¯τ Iγµl
)
Qdϕ
(
ϕ†ϕ
)(
q¯dϕ
)
QϕB ϕ
†ϕBµνBµν Qϕe
(
ϕ†i
↔
Dµϕ
)(
e¯γµe
)
Qeϕ
(
ϕ†ϕ
)(
l¯eϕ
)
QϕW ϕ
†ϕW IµνW
Iµν Q
(1)
ϕq
(
ϕ†i
↔
Dµϕ
)(
q¯γµq
)
Qll
(
l¯γµl
)(
l¯γµl
)
QϕWB ϕ
†τ IϕW IµνB
µν Q
(3)
ϕq
(
ϕ†i
↔
Dµ
Iϕ
)(
q¯τ Iγµq
)
QW 
IJKW Iνµ W
Jρ
ν W
Kµ
ρ
QϕG ϕ
†ϕGAµνG
Aµν Qϕu
(
ϕ†i
↔
Dµϕ
)(
u¯γµu
)
QG f
ABCGAνµ G
Bρ
ν G
Cµ
ρ
TABLE I: Dimension-6 SMEFT operators in the Warsaw basis relevant for the Higgs and electroweak observables at tree level.
It is desirable to include the Higgs observables into the same framework, as many dimension-6 operators generated by
typical BSM models are currently probed only via LHC Higgs searches. As a part of this work, the combined Higgs
and electroweak likelihood was incorporated into the global SMEFT likelihood package smelli, which allows users to
perform combined fits of BSM models to Higgs, electroweak, flavour, and other low-energy data.
This paper is organized as follows. In Section II we briefly review the SMEFT framework in order to fix our
conventions and notation. In Section III we summarize the data used in this analysis and describe our methodology
of constructing global likelihoods and parameter fitting. In Section IV we give the best fit and confidence intervals
for the Wilson coefficients affecting the Higgs and/or electroweak observables at tree level. Section V contains two
simple applications of our flavourful likelihood: one designed to connect and compare to previous work, and the other
illustrating the relevance of working with a general flavour structure of dimension-6 operators.
II. SMEFT FRAMEWORK
We briefly review the SMEFT framework to fix our notation. We consider the extension of the SM by all independent
dimension-6 operators Qi invariant under the SM gauge symmetries [28, 29]:
LSMEFT = LSM +
∑
i
CiQi . (1)
We work in the Warsaw basis of operators [29], selecting the weak basis for fermions where the down-type quark
and charged lepton mass matrices are diagonal (coinciding with the Warsaw basis as defined in the WCxf [20]). In
our conventions the Wilson coefficients Ci have dimensions [mass]
−2. Operators with dimensions higher than six, as
well as dimension-5 operators (which only generate tiny neutrino masses and have no observable effect on Higgs or
electroweak phenomenology) are ignored in this analysis. We also ignore CP violating opearators, which affect our
observables only at the quadratic level in the corresponding Wilson coefficients. The electroweak parameters gL, gY ,
v are defined in the α-mZ-GF scheme. We take into account only tree-level effects of dimension-6 operators, except
in the observables where the SM contribution itself appears first at one loop. In this approximation, the operators
affecting the Higgs and electroweak precision data are shown in Table I. The only four-fermion operator entering is
the operator [Qll]1221 that interferes with the SM amplitude in muon decay and thus modifies the relation between
the muon lifetime (defining the Fermi constant GF ) and the electroweak parameters.
†
III. EXPERIMENTAL DATA AND FIT METHODOLOGY
We summarize the experimental data used in our analysis.
• The Z and W pole observables. These are largely unchanged compared to the analysis of Ref. [30], see Table 1
therein for the original references. The only new pieces of experimental information are i) the PDG combination
†The operators [Qll]ijji and [Qll]jiij are indistinguishable. In our conventions, only the ones with i ≤ j are included in the Lagrangian.
Another convention encountered in the literature is that both are included and multiplied by the same Wilson coefficient, in which case
our results for [Cll]1221 have to be multiplied by 1/2.
3for the W mass [31], which includes the recent ATLAS measurement [32]; ii) the measurements of Γ(W→τν)Γ(W→eν) in
D0 [33] and of Γ(W→µν)Γ(W→eν) in LHCb [34]; iii) the updated values of σ
0
had and ΓZ following the recent revision of the
LEP-1 integrated luminosity [35]. On the other hand, we no longer use the Vtb determination from Ref. [36] to
constrain the Wtb vertex, as other dimension-6 operators beyond those in Table I may affect that measurement.
• The total and differential cross sections for WW pair production measured in LEP-2 (Tables 5.3 and 5.6 of
Ref. [37]). These are unchanged compared to the analysis of Ref. [38].
• Combination of Run-1 ATLAS and CMS measurements of the Higgs signal strength measurements in 21 different
channels (Table 8 of Ref. [39] with the correlation matrix in Fig. 27, plus the µµ signal strength). In addition,
we use ATLAS [40] and CMS [41] Run-1 measurements of the signal strength in the Zγ channel.
• Combined ATLAS measurement of the Higgs signal strength based on the 80 fb−1 of run-2 data (Table 6 of
Ref. [42] with the correlation matrix in Fig. 6). We also include the signal strength measurements in the µµ [43],
Zγ [44], and cc¯ [22] channels.
• Combined CMS measurement of the Higgs signal strength based on the 35.9 fb−1 of run-2 data (Table 3 of
Ref. [21] with the correlation matrix in the auxiliary material). We also include the signal strength measurements
in the Zγ [45] and cc¯ channels [46].
In order to take into account the correlations, we have to treat the experimental likelihoods as (multivariate) Gaussians.
To this end, we symmetrize asymmetric uncertainties.
SMEFT corrections to electroweak observables are calculated analytically at tree level. For most of the Higgs
observables they are determined numerically using the SMEFTsim model implementation [47] in Madgraph [48]. The
exceptions are the gg → h and h → γγ processes where we use analytic formulas, taking into account 1-loop effects
due to modified Yukawa and hVµVµ couplings. Logarithmically enhanced one-loop corrections proportional to the
dimension-6 Wilson coefficient are included in our code via the renormalization group running effects [49]. Finite loop
corrections (see e.g. [50–54]) other than those described above are ignored in our analysis. Our calculation of the
Higgs and diboson observables include the effects due to modified Z and W couplings to fermions [55, 56]. We take
into account the interference effects in h→ V (∗)V ∗ → 4f decays [57–59].
Having expressed all observables as linear functions of SMEFT Wilson coefficients, Oth(Ci), we construct the
likelihood function L(Ci) = e
−χ2(Ci)/2, with
χ2(Ci) = x(Ci)
T S−1 x(Ci), (2)
where S is the experimental covariance matrix and
x(Ci) = Oth(Ci)−Oexp (3)
is the difference between the observables predicted in the SMEFT and measured experimentally. Given the precision
of SM calculations of the observables in question, we can neglect all theory uncertainties and thus obtain a likelihood
function that only depends on Wilson coefficients, and not on nuisance parameters.
IV. CONFIDENCE INTERVALS FOR WILSON COEFFICIENTS
In this section we present marginalized 1 σ confidence intervals for the Wilson coefficients entering into our combined
likelihood. This exercise illustrates, in a model-independent fashion, the constraining power of the current Higgs and
electroweak data.
The electroweak and Higgs constraints dramatically differ in accuracy: for the former the typical precision is
O(0.1%), while for the latter it is O(10%). In the Warsaw basis the two sets of constraints probe an overlapping set of
Wilson coefficients, which leads to large correlations. For the sake of illustration, it is more transparent to work with
certain linear combinations of Wilson coefficients, such that the strongly constrained combinations are isolated from
the weakly constrained ones [7, 60]. With this in mind, we define‡ the following linear combinations of the Warsaw
‡Note that our δg’s differ by 1/v2 from the ones defined in Refs. [24, 30].
4basis Wilson coefficients:
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and ∆GF = [C
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Hl ]11 + [C
(3)
Hl ]22 − 12 [Cll]1221. In fact, v2δgV f are the vertex corrections parametrizing deviations from
the SM prediction of the V = Z,W boson couplings to fermion f . Since they are probed by the LEP electroweak
precision tests, almost all δg’s are independently constrained with a good accuracy, except for one weakly constrained
direction in the space of the light quark vertex corrections [30].
We also define another set of linear combinations of the Warsaw basis Wilson coefficients
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The important point is that, unlike δg, the combinations ci defined above do not affect electroweak observables at
tree level. Therefore they are only loosely constrained by the less precise Higgs data, and they are weakly correlated
with δg’s.
We now present the best fit for the Wilson coefficients after a couple of simplifying but physically reasonable
assumptions. First, we ignore the dependence of the likelihood on the Wilson coefficients affecting only the Yukawa
couplings of the light fermions: [Cuϕ]ii, [Cdϕ]ii, i = 1, 2, and [Ceϕ]11. Currently, these are probed mostly via their
contributions to the total Higgs width (thus affecting all observed branching fractions uniformly), and their effect is
negligible unless the shift of the Yukawa couplings exceeds the SM Yukawa by orders of magnitude. Leaving these
parameters in the fit would lead to flat directions. We also ignore the contributions to Higgs observables proportional to
the Wilson coefficient cG, which enters into our likelihood via its contributions to the tt¯h production. This parameter
is much better constrained by dijet observables [61], and after taking that into account it cannot affect the tt¯h signal
strength significantly. With the above assumptions, 31 independent combinations of Wilson coefficients are left as
free parameters in the fit. Our results are shown in Table II. As advertised, the combinations δg are more strongly
constrained, at the level |δg| . 10−2–10−3, compared to the other combinations probed only by Higgs observables.
There are a few exceptions from this rule, however. First, the uncertainty for the combinations δgZq corresponding
to light quark vertex corrections are larger [30] . While LEP-1 measures the total hadronic width with a per mille
5Coeff. central unc. pull [σ]
cW 0.053 ± 1.8 0.0
cγγ −0.048 ± 0.1 0.5
cgg −0.017 ± 0.014 1.2
cz 4.4 ± 6.0 0.7
czγ −0.58 ± 0.61 0.9
czz −10.0 ± 15.0 0.7
δcz 0.44 ± 1.5 0.3
δgWlL 11 −0.083 ± 0.052 1.6
δgWlL 22 −0.23 ± 0.082 2.8
δgWlL 33 0.27 ± 0.099 2.8
δgZeL 11 −0.0056 ± 0.0052 1.1
δgZeL 22 0.00043 ± 0.018 0.0
δgZeL 33 −0.0036 ± 0.01 0.4
δgZdL 11 −0.072 ± 0.61 0.1
δgZdL 22 0.34 ± 0.53 0.6
δgZdL 33 0.054 ± 0.027 2.0
δgZdR 11 1.4 ± 0.94 1.5
δgZdR 22 0.29 ± 0.72 0.4
δgZdR 33 0.33 ± 0.11 3.1
δgZeR 11 −0.0097 ± 0.0055 1.8
δgZeR 22 −0.0025 ± 0.021 0.1
δgZeR 33 0.0074 ± 0.01 0.7
δgZuL 11 0.17 ± 0.47 0.4
δgZuL 22 −0.032 ± 0.072 0.5
δgZuR 11 1.2 ± 0.78 1.6
δgZuR 22 −0.055 ± 0.084 0.7
[Cuϕ]33 −0.28 ± 2.7 0.1
[Cdϕ]33 0.018 ± 0.049 0.4
[Ceϕ]22 0.004 ± 0.0053 0.8
[Ceϕ]33 −0.00059 ± 0.018 0.0
[Cll]1221 −0.64 ± 0.2 3.2
TABLE II: Best-fit values (in units of TeV−2) and pulls of the Warsaw basis Wilson coefficient and their linear combinations
defined in Eq. (4) and Eq. (6).
precision, it does not resolve all light quark couplings to Z independently, leading to an approximate flat direction
that is only lifted by less precise measurements. Second, some of the Wilson coefficients affecting Higgs observables
only are strongly constrained when they compete with the SM loop-induced processes (cgg, cγγ), or with small SM
Yukawa couplings ([Ceϕ]22, [Ceϕ]33, [Cdϕ]33).
The best fit point has ∆χ2 = χ2SM − χ2min ≈ 36.7, which translates to a p-value of approximately 20% for the
SM hypothesis. There is no significant hint of physics beyond the SM in the fit, even though some of the individual
couplings in Table II display pulls (defined simply as the number of Gaussian standard deviations away from 0) of
order 3σ.
The correlation matrix is shown in Fig. 1. The change of variables in Eq. (4) and Eq. (6) disentangles most of the
large correlations present if the original Warsaw basis variables. Some O(1) correlations remain, however. Notably,
there are large correlations between the combinations czz and cz. This is due to the fact that the current Higgs
data poorly disentangle different possible Lorentz structures of the Higgs couplings to electroweak gauge bosons.
This situation can be somewhat improved by including in the analysis, in addition to the signal strength, transverse-
momentum distributions in the gluon fusion or invariant mass distributions in the associated Higgs production [56, 62–
64]. We note that, for strongly correlated Wilson coefficients, the best fit values and the magnitude of the errors may
be sensitive to including in the observables quadratic (O(Λ−4)) effects in Wilson coefficients. Indeed, for czz and cz
we find that the error change by ∼ 50% upon including the quadratic corrections, with smaller or negligible effects
for other Wilson coefficients.
6c W c γ
γ
c g
g
c z
¤
c z
γ
c z
z
δc
z
δg
W
l
L
1
1
δg
W
l
L
2
2
δg
W
l
L
3
3
δg
Z
e
L
1
1
δg
Z
e
L
2
2
δg
Z
e
L
3
3
δg
Z
d
L
1
1
δg
Z
d
L
2
2
δg
Z
d
L
3
3
δg
Z
d
R
1
1
δg
Z
d
R
2
2
δg
Z
d
R
3
3
δg
Z
e
R
1
1
δg
Z
e
R
2
2
δg
Z
e
R
3
3
δg
Z
u
L
1
1
δg
Z
u
L
2
2
δg
Z
u
R
1
1
δg
Z
u
R
2
2
[C
u
ϕ
] 3
3
[C
d
ϕ
] 3
3
[C
e
ϕ
] 2
2
[C
e
ϕ
] 3
3
[C
ll
] 1
2
2
1
cW
cγγ
cgg
cz¤
czγ
czz
δcz
δgWlL 11
δgWlL 22
δgWlL 33
δgZeL 11
δgZeL 22
δgZeL 33
δgZdL 11
δgZdL 22
δgZdL 33
δgZdR 11
δgZdR 22
δgZdR 33
δgZeR 11
δgZeR 22
δgZeR 33
δgZuL 11
δgZuL 22
δgZuR 11
δgZuR 22
[Cuϕ]33
[Cdϕ]33
[Ceϕ]22
[Ceϕ]33
[Cll]1221 −1.00
−0.75
−0.50
−0.25
0.00
0.25
0.50
0.75
1.00
FIG. 1: The correlation matrix for the constraints on Wilson coefficients in the 31-parameter fit in Table II.
In closing we remark that it is possible to further relax the assumptions of this global fit without losing a stable
minimum. Namely, it is possible to leave also the Wilson coefficient [Cuϕ]22 as a free parameter in the fit. This is
thanks to the direct measurement of the h→ cc¯ signal strength at the LHC, which constrains the possible magnitude of
charm Yukawa coupling modifications due to [Cuϕ]22. In the relaxed 32-parameter fit the results are mostly unchanged
with respect to those displayed in Table II, except for a threefold increase of the error on the parameter δcz. That
increase happens because introducing [Cuϕ]22 opens an approximately flat direction corresponding to simultaneously
increasing both the total Higgs width and the hVµVµ couplings. The flat direction is lifted precisely thanks to the
direct h→ cc¯ measurement [22, 46].
V. APPLICATIONS
A. Oblique parameters
Our first example application is the fit to oblique parameters starting from our general likelihood. To this end we
assume that, at the energy scale µ ∼ mZ , only two Wilson coefficients CϕWB and CϕD are non-negligible. We set all
the remaining parameters to zero, and minimize the resulting two-dimensional likelihood. This procedure is directly
related to the classic assumption that new physics enters via the so-called oblique S and T parameters [65, 66], with
the identification
CϕWB =
gLgY
16piv2
S, CϕD = − g
2
Lg
2
Y
2pi(g2L + g
2
Y )v
2
T. (7)
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FIG. 2: S-T fit using our combined Higgs and electroweak likelihood. We assume the only non-negligible Wilson coefficients of
dimension-6 operators at the scale mZ are cϕD and cϕWB . This is equivalent to the usual fit to the oblique S and T parameters
via the map in Eq. (7). We show the 1σ preferred region separately for Higgs (blue) and electroweak (orange) data. The red
contours mark the 1σ, 2σ, and 3σ preferred regions using the combined likelihood.
Obviously, this simple example is not using the full flavourful power of our approach. Nevertheless it is useful to
present here in order to connect and compare to previous works. For the Wilson coefficients at the scale mZ we find
CϕWB = 0.0027± 0.0028 TeV−2, CϕD = −0.0170± 0.0094 TeV−2, (8)
with the correlation coefficient ρ = −0.74. This translates to S = 0.035 ± 0.038, T = 0.066 ± 0.036. The best fit
ellipses are shown in Fig. 2, for the combined likelihood, and for the electroweak and Higgs likelihoods separately. It
can be seen that the LHC Higgs data contribute to constraining the S parameter, mostly via measurements of the
h→ γγ rate [14].
B. Custodial vector resonance model
Another example we consider is the model with an SU(2) triplet V Iµ of massive vector resonances coupled to the
SM Higgs, lepton l and quark q doublets as
L ⊃ 1
2
V Iµ
(
igHH
†τ IDµH − igHDµH†τ IH +
∑
i
gli l¯iτ
Iγµli +
∑
i
gqi q¯iτ
Iγµqi
)
, (9)
where i = 1, 2, 3 is the SM generation index, and we allow the couplings to be flavour-non-universal. This kind of
resonances and interactions arises e.g. in composite Higgs or warped extra-dimensional scenarios. The parameter
space of our simplified model is characterized by 7 couplings gk and the resonance mass M . Assuming U(3)q ×U(3)l
flavour symmetry would reduce the number of independent couplings to three: gH , gl and gq. Integrating out the
massive resonance leads to the SMEFT with the following Wilson coefficients of the operators in Table I:
[C
(3)
ϕl ]ii = −
gHgli
4M2
, [C(3)ϕq ]ii = −
gHgqi
4M2
, Cϕ = −3 g
2
H
8M2
, [Cfϕ]ii = −g
2
Hyfi
4M2
, [Cll]1221 = −gl1gl2
2M2
. (10)
where yfi =
√
2mfi
v is the Yukawa coupling of the fermion fi, f = u, d, l. As usual, only the ratios coupling/mass are
available to a low-energy observer. Thus the SMEFT parameter space describing our simplified model is 7-dimensional
in the generic case, and 3-dimensional in the U(3)q × U(3)l limit. We ignore the effects of the operator Qϕ, which
only affects double Higgs production and is very weakly constrained at present. Four-fermion operators other than
8gl gl1 gl2 gl3 gq gq1 gq2 gq3
-0.2
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0.1
0.2
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Li
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#/g H
FIG. 3: Comparison of the limits on the parameter space of the SU(2) vector resonance model in the U(3)q × U(3)l flavour
universal (blue) and flavour generic (red) cases. We display the 95% CL confidence intervals for the resonance couplings to
the SM fermions gfi normalized to its coupling to the Higgs gH , see Eq. (9). In the flavour universal case we have gfi = gf
for all three generations, in which case the bounds are much stronger than in the flavour generic case when gf1 . . . gf3 are all
independent. For the coupling gH , the bounds are dominated by the LHC Higgs data and thus weakly depend on the flavour
assumptions. We find the 95% CL limits: |gH | ≤ 0.97 TeV−1 in the flavour-universal case and |gH | ≤ 0.82 TeV−1 in the case
of generic flavor-dependent couplings.
[Qll]1221, also generated in this model, are neglected in this analysis. They do not enter into the Higgs and electroweak
observables at tree level, but they may affect other precision observables (e.g. LEP-2 fermion scattering, low-energy
parity violation, Drell-Yan production at the LHC). Ignoring these effects is justified assuming |gH |  |gfi |. Such
coupling hierarchies can arise naturally in the composite/extra-dimensional scenario, e.g. via fermion localization in
an extra dimension. We note that, in the limit |gH |  |gfi |, constraints from the Higgs observables can be comparable
or superior to those from the electroweak observables, which further motivates combining the two.
In this simplified model, one observes a profound difference between the allowed parameter space in the flavor-
symmetric and generic cases. In the U(3)q × U(3)l case we find the 1σ confidence intervals
gH
M
= 0.236+0.086−0.098 TeV
−1,
gl
gH
= 0.057± 0.039, gq
gH
= 0.014± 0.040. (11)
On the other hand, for generic flavour-dependent couplings the limits can be weaker:
gH
M
= 0.231+0.067−0.107 TeV
−1,
gl1
gH
= 0.054± 0.040, gl2
gH
= 0.100± 0.060, gl3
gH
= 0.009± 0.068,
gq1
gH
= −0.05± 0.25, gq2
gH
= 0.11± 0.27, gq3
gH
= −0.027± 0.094. (12)
We see the for the resonance coupling to the Higgs field the limits are fairly independent on how the resonance couples
to the SM fermions. This is because the limit is dominated by the Higgs data. On the other hand, the limits on the
resonance couplings to the SM fermions are sensitive to whether or not U(3)q × U(3)l is assumed, as also illustrated
in Fig. 3. The difference is most dramatic for the couplings to the first two generation of quarks, which are allowed
to be an order of magnitude larger in the generic case than in the U(3)q × U(3)l case.
VI. SUMMARY
In this paper we presented an updated fit of the dimension-6 SMEFT operators to combined Higgs and electroweak
precision data. We included the most recent ATLAS and CMS combinations of run-2 Higgs data, and also comple-
9mented the LEP electroweak data with a couple of recent measurements in hadronic machines. The analysis is based
on an open source Python code, which allows the users to easily to scrutinize, reproduce, or update our analysis. The
code and conventions follow the WCxf format, so that our results can easily be imported by other analysis programs.
At the physics level, the main improvement compared to earlier works is that we allow for a completely general
flavour structure of dimension-6 operators. Thanks to that, the likelihood we provide can be used to constrain a broad
class of BSM models beyond the U(3)5 or minimal flavour violation paradigm.
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